We study the decay of classical systems with regular and chaotic dynamics by investigating the escape of a particle from a container with a small hole. For the case of ergodic motion, we find an exponential decay law, whereas the nonchaotic system decays according to a power law. Other physical cases which could be idealized in the above way are charged ions or electrons confined in a Paul trap. We allow our system to decay by providing a small window in one of the container walls through which particles are allowed to escape. This is physically similar to the wall and window formalism which was employed to describe the influence of friction and nucleon exchange in nuclear reactions. The interactions between particles are idealized by placing a stationary circular scattering center inside our container; this leads to ergodic motion. Physical situations corresponding to this limit are nucleons at high excitation energy inside a nucleus or atoms in a highly excited complex molecule.
of the decay laws on chaoticity has not been investigated, to our knowledge. One expects exponential decay for chaotic Hamiltonians, and perhaps nonexponential behavior for more ordered dynamics. We present here a study for a system similar to the one considered by Sinai which confirms this expectation.
We consider point particles moving in a rectangular box bouncing elastically oA' the walls. This is an idealization of the physical situation of nucleons confined inside a nucleus, for example. At low excitation energies, the nucleons have weak residual interactions with each other, and their motion is governed mainly by a meanfield potential. The quantum-mechanical realization of this physical scenario results in the nuclear shell model or, simpler, in the Fermi-gas model.
Other physical cases which could be idealized in the above way are charged ions or electrons confined in a Paul trap. We allow our system to decay by providing a small window in one of the container walls through which particles are allowed to escape. This is physically similar to the wall and window formalism which was employed to describe the influence of friction and nucleon exchange in nuclear reactions. The interactions between particles are idealized by placing a stationary circular scattering center inside our container; this leads to ergodic motion. Physical situations corresponding to this limit are nucleons at high excitation energy inside a nucleus or atoms in a highly excited complex molecule.
We first discuss the two-dimensional case. The example of regular motion is then a point particle on a rectangular billiard The resulting trajectories of the particles are chaotic.
The map for reflections oA the circle is given by p, (i+1)
This map, as well as the map defined by Eq. (1), is of course area preserving, because in an elastic collision the kinetic energy is conserved.
Since the system described by this map is a K system (positive II'olmogorov entropy, close orbits separate exponentially), the trajectroy is ergodic. ' Therefore the time-averaged phase-space density is constant at every point in the allowed region of phase space, which is a circle in momentum space and the entire coordinate space area of the box excluding scattering center.
In Fig. 1 
